We analyze the determinants of R&D cooperation for SMEs in Italy. We introduce in the literature human capital as one of the main determinants of R&D cooperation, concentrating on its moderating role, and specifically focusing on the high-tech sector. Using an extremely rich dataset, we improve the literature, building robust explanatory variables, and disaggregating the cooperation by partner. We find that human capital facilitates cooperation, but its moderating role depends on the type of disaggregation and/or the partner. JEL classification code: C23, C25, H32, O32
Introduction
Last decades have been characterized by a radical change in the economic structure of developed economies, and by the success of digital technology as the main way to produce and exchange most of the knowledge. If, on the one hand, the growing simplicity in communications has allowed an unpredictable development in many sectors of the modern society, on the other hand, this shifting has reduced the technological advantage of traditional countries, especially in the manufacturing. Moreover, technological life cycles have become shorter, requiring increasing investment in risky activities. In this modified context, R&D investments become central for firms strategy, and sharing the risk with allies has increased the relevance of collaborative research, being furthermore an important mechanism to obtain external knowledge (Shilling, 2009 ). Consequently, in the years the number of cooperating firms has increased (Hagedoorn, 2002) : according to the Community Innovation Survey (CIS), in 2016 in Europe the percentage of cooperative innovative firms has exceeded the 30 percent.
In Italy, SMEs have always been crucial in enhancing economic growth and development, despite their resource constraints with respect to bigger players in the market. On the one hand, these constraints force firms to invest on internal resources; on the other hand, they boost SMEs to search for external knowledge and competencies. Indeed, external knowledge is an essential input to the innovation activity of SMEs, Chun and Mun (2012) state: "One viable way for SMEs to enhance the inflow of knowledge from outside of the firm is through R&D cooperation with sources of external knowledge, such as other firms, research institutions, and universities". At the same time, SMEs must efficiently and effectively use the knowledge and the skills of managers and employees they already have, to continue competing in the knowledge economy.
In this modified environment, the role of human capital has to be carefully analysed, since it is one of the most important internal resources of the firms. Human capital may affect the ability of firms to innovate, to generate profits, and to compete in the market.
A growing literature has analyzed the determinants of cooperation; 1 however, papers focusing on SMEs are relatively scarce, 2 and, despite its impor-1 Next section of the paper introduces the literature; more extended surveys in, inter alia, Marinucci (2012) and Silipo (2008) .
2 A relevant exception is Chun and Mun (2012) , who study the determinant of R&D tance as input, the literature on the determinants of cooperation in R&D has basically ignored firm's human capital, as a possible explicatory variable. A branch of this literature (Colombo et al., 2006; Okamuro et al., 2011) has studied the role of founders' human capital in firm's R&D cooperation choices. This approach, that is easily implementable, may be relevant for technological start-ups, but may not reflect the R&D ability of most of the firms. In this paper, we extend the literature, testing the role of the human capital as one of the direct determinants of R&D cooperation. Furthermore, human capital influences the abilities of the firms not only directly, but indirectly as well, affecting their skills. In recent years some literature has concentrated on its moderating role, 3 in particular with respect to investments and innovation. 4 We extend these models, arguing that human capital may influence the ability of SMEs to exploit and to obtain external incentives, such as orders (both public and private), and subsidies. To disentangle this aspect, we analyze its role as moderator with the variables orders and subsidies, that are some of the main determinants of R&D cooperation. Thus, the current paper sought not only to provide evidence of the relationship between incentives and R&D cooperation, but also to explore the boundary conditions influencing this effect, i.e. the moderating role of human capital. To the best of our knowledge, this is the first paper to analyze this aspect of human capital.
Furthermore, we analyze in-deep the determinants of R&D cooperation for high-tech SMEs. In this sector, firms, independently of the size, have to invest a huge amount of resources in R&D activity; thus, their motivations to cooperate in R&D may differ from the motivations of SMEs in different sectors. For example, high-tech SMEs may cooperate with private partners to rapidly enter the market a new product, whereas other SMEs cooperate to share risks and costs of the R&D activity.
Moreover, it is important to underline that most of the papers on the determinants of cooperation build explanatory variables using qualitative cooperation in a sample of Korean firms, concentrating on the role of spillovers.
3 According to Little et al.(2007) , there is moderation when the presence of a variable W (moderator) influences the impact of a variable X (moderated) on the outcome Y; this influence can be modeled by creating a new variable that is the product of the moderated variable and the moderating one (XW). When the effect of XW is significant, the effect of X on Y is dependent upon the level of W. indexes, 5 that may lack of objectivity. On the contrary, following the same approach we used in Cantabene and Grassi (2018), 6 we build robust explanatory variables, basing our analysis on an original dataset, containing firm level information about R&D activity and balance sheets; in other words, we use variables based on objective measures and verifiable data. Using a control function approach, which is consistent in non-linear models (Rivers and Vuong, 1988; Wooldridge,2002) , we take into account the possible endogeneity of pubic subsidies, incoming spillovers and R&D intensity due to reverse causality or simultaneity in the decision to cooperate in R&D, and then we correct if necessary.
Finally, we study the Italian case that, despite its peculiarity, 7 has been little investigated in the literature on R&D. 8 We find that human capital facilitates cooperation, and it has a crucial role in the cooperation with the public, and in the high-tech sector; however, its moderating role depends on the type of disaggregation and/or the partner. We obtain analogous results analyzing the effect of public and private incentives, that, confirming previous literature, boost R&D cooperation in most of the disaggregations we study.
The paper is organized as follows: section 2 locates the paper with respect to the literature and introduces the hypotheses; section 3 describes the data and econometric strategy; section 4 illustrates the results, with section 4.2 focusing on the high-tech sector; section 5 concludes. 5 For example, in Europe scholars often measure spillovers, risk, etc., summing the score (from 0 to 4) expressed by the firms involved in the Community Innovation Survey. 6 The availability of more accurate data allows us to extend the analysis of Cantabene and Grassi (2018). Here, we study the case of different partners (public and private firms), and add two explanatory variables: patents and human capital. The first, a proxy of the outgoing spillovers, is a dummy taking value 1 if the firm reports patents costs in her balance sheet; the second one is given by the share of graduated people over R&D employees.
7 For example, with respect to the productive structure of other industrialized countries, in Italy there is a relative low number of large multinational firms, a relative low number of high-tech firms, a relative high number of SMEs, a substantial divide between North and South of the country. 
Human capital and its moderating role
Human capital has long been considered a critical resource for the firms (Pfeffer, 1994) . Spender (1996) argued that firm's knowledge is the core of the theory of the firm. Grant (1996) states that knowledge is the most important asset. Lepak and Snell (1999) argue that firms create value developing human capital. In the knowledge based economies, the human element has increased in centrality and importance, to react and adapt to markets changes, and one answer to the question why similar firms differ in performance, is that they differ in human capital (Hitt et al., 2001) .
Skilled employees contribute to absorb knowledge from inside and outside firms' boundaries, and a well educated human capital should be important, particularly in SMEs which may lack of resources to invest broadly in R&D. Human capital is central in the innovation process and we would expect that firms with higher proportion of highly skilled employees in R&D, will be more likely to cooperate compared with firms with lower level of human capital, in order to exploit their competitive advantage, and develop innovations. Indeed, it is well-known in the economic and in the management literature that innovation plays a central role in firm competitiveness (Macher and Mowery, 2009; Wolfe, 1994 Although a theoretical perspective suggests a positive relationship between these variables, we need concrete empirical evidence to support this proposition. Classic human capital theory argues that specific ability and skills of its workforce affect firm's productivity (Becker, 1962; Strober, 1990) ; in a broader way, we can extend this argument to the ability to collaborate in R&D, which is crucial for the innovational skills of SMEs, in the knowledge based economy. While some papers have concentrated on the level of skills and human capital of the founder of the firms (Colombo et Pennings et al., 1998) . By definition, an organization with more human capital holds many employees with high levels of knowledge, skill, and ability. In other words, firm performance is influenced not only by the key managers but also by the quality of the total pool of human capital within the organization (Wright et al., 1995) . We argue that this argument is valid for the R&D cooperation as well, i.e. the level of human capital in the R&D department influences R&D cooperation. The literature has not investigated this link. In this paper, we fill this gap, including in the analysis the variable Human Capital, defined as the share of graduated people over R&D employees, expecting that human capital contributes to facilitate R&D cooperation: Human capital is an essential resource in implementing organizational strategy, providing an organization with a unique competitive advantage (Barney, 1991) , and giving to employees an opportunity to earn more (Wright et al., 1995; Becker, 1962) . It is a strategic element that allows firms to better perform and that should facilitate R&D cooperation. However, there is not only a direct effect of human capital on the firms propensity to cooperate in R&D; indeed, firms with high skilled employee should be able to exploit the opportunity given by external incentives, such as subsides and orders; i.e., we aspect firm's human capital and incentives to interact, in order to indirectly boost R&D cooperation. It is a well-known evidence that firms with less human capital are likely to expect lower rewards and performance (Becker, 1962) ; we extend this argument to the ability to exploit external incentives, such as subsidies and orders. In other words, we expect companies with human capital to be more effective in exploit external spillovers, and obtain subsidies and orders, than companies without human capital.
Our focus in this paper is on the interaction between human capital and incentives, and our aim is to understand how human capital moderates the relationship between R&D cooperation and public and private incentives; i.e., we argue that the human capital is the moderator and the variables subsidy and orders (both public and private) are the moderated: the presence of human capital may modify the impact of these incentives on the probability of a firm to cooperate in R&D.
These arguments leads to the following hypothesis:
• H2: Human capital moderates the impact of incentives on R&D cooperation
Incentives
Public and private incentives affect the probability that firms cooperate in R&D. 10 Subsidies should have a positive effect on R&D cooperation; however, a review of the empirical literature suggests that the effects of R&D subsidies on the R&D cooperation are mixed; furthermore, public subsidies may crowdout private investment, boosting projects that firms would have financed even without incentives.
11 Spillovers refer to the exchange of ideas, know-how and experiences between firms engaged in R&D cooperation activities.
Theoretical literature has studied the role that knowledge spillovers have on the incentives to cooperate in R&D, showing that, in general, spillovers high enough facilitate R&D cooperation.
12 Empirical efforts have tried to confirm these results, and evidences suggests that firms characterized by 10 See Cantabene and Grassi (2018). 12 The seminal theoretical contribution is d'Aspremont and Jacquemin (1988), where authors, comparing different scenarios find that, for substantial spillovers, cooperative R&D leads to higher profits and social welfare. Kamien et al. (1992) introduce in the analysis product differentiation. Other contributions in Choi (1993), Leahy and Neary (1997), Goyal and Moraga-Gonzalez (2001), Capuano and Grassi (2018) , under slightly different model setting, confirm these results.
higher incoming spillovers and better appropriation have, a higher probability to cooperate, with some limitations depending on partners, firm size, sector etc. 13 In the literature, surveys and investigations try to measure the importance of spillovers; i.e., qualitative indexes measure some central variables, such as spillovers and risk sharing: for example, in the CIS firms have to declare the grade of relevance they give to knowledge spillovers (or to cost and risk sharing), using a four-point scale. On the contrary, we concentrate on the measurable variable Orders as source of incoming spillovers: we argue that, whatever the partner, firms realizing research orders are more likely to cooperate, because the innovation activity increases the incoming spillovers, since it is realized on behalf of a third party which is outside the boundaries of the firm.
In order to obtain insight on the interaction between firms and other players outside the border of the firm, our first investigation question is about the role of incentives, both public (subsidies and public orders) and private (private orders):
• H3: Incentives (both public and private) facilitate R&D cooperation.
In the analysis we distinguish orders according to the source: we can have public orders (from universities or other public institutions), and private orders (from other firms). 
Data Set and Econometric Model

Data
The empirical analysis is based on an original dataset including 6505 firms participating to the RS survey on R&D intra-muros in Italy. According to the Italian National Statistical Office (ISTAT) the RS survey includes all the Italian firms with more than 100 employees, and all the firms that, irrespective of their size, are in a position to be able to carry out R&D activities during the reference year.
14 The dataset includes only the firms reporting a positive amount of intramural R&D expenditure in at least one year of the time span analyzed, that is 1998-2004.
Variables in the RS survey relate to different aspects of the R&D activity of a firm, such as expenditure, personnel, financing, cooperation, research order, and public subsidies; other informations about the economic and financial activity of the firm, come from the firms' balance sheets, provided by ISTAT. 
Dependent variables
The dependent variable Coop, is a dichotomous variable showing value one if, in year t, firm i realizes at least one R&D project in cooperation with someone else. In tables (3) and (5) we have distinguished cooperation according to the partners of the innovative activity. In particular, the dependent variables are two dummies equal to one if the firm was engaged in an active R&D partnership with universities and public agencies (Coop pub ), or with private firms (Coop priv ).
Independent variables
All the explanatory variables are largely used in the literature.
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Some firms may not have resources to invest in R&D activities, compensating this lack with more educated workers, able to appropriate the results of the innovative activity. Indeed, skilled employees contribute to absorb knowledge from inside and outside firms' boundaries. Thus, we use the variable Human K (defined as the share of graduated R&D employees over total R&D employees) to measure this effect. In order to test H3, we consider a dummy variable (Subsidy) identifying firm that has received a public incentive to realize her R&D activity.
We investigate whether firms with skilled employees are more effective in exploit external spillovers, and obtain subsidies and orders with respect to firms with lower human capital, considering interaction between Human K and the moderated variables, namely Subsidy, Public Orders and Private Orders. These interaction variables capture how the presence of skilled employees in the R&D department modify the impact of public subsidies and spillovers on the propensity to cooperate.
We measure incoming spillovers through research orders, a dummy variable identifying firms realizing the R&D activity on behalf of someone which is outside the boundaries of the firm. We can identify the source of spillovers according to the partner of the order: universities and public institutions, private firms.
It may be the case that firms attempt to appropriate the benefits of their innovations, controlling information that flows out of the company. Cassiman and Veugelers (2002) find that a greater appropriability of the innovation process (lower outgoing spillovers) increases the probability to cooperate. Thus, we include in the analysis two measures of appropriability: P atents (dummy variable identifying firms reporting costs for patents' protection) and R&D Intensity (defined as the intramural R&D investment relative to turnover). Patents limit external spillovers, ensuring patenting firms to appropriate the results of their efforts. We have not a strong a priori on the intensity of this variable, however, we aspect its effect to be stronger in case of collaboration with private firms, rather than with public ones. Since in-house technological knowledge is crucial to absorb external knowledge, the propensity to be engaged in a cooperative agreement increases with the intensity of R&D activities (Tether, 2002 ).
Control variables
The relationship between firm size and R&D cooperation is not clearly assessed in the literature. Cooperation may be beneficial for small companies, since it allows them to share fixed research costs. On the other hand, large firms having the absorptive capacity required to exploit the benefits of R&D cooperation, may be more likely to be engaged in cooperative R&D. 16 We argue that this arguments hold also for SMEs, since the behaviour and strategic motivations of micro firms may differ from that of medium firms. Thus, we control the size effect, including in the model the variable Size (defined as the logarithm of total employee) and its squared (Size 2 ), to allow for possible non linearities.
Group firms may be informed about the capabilities and the attitude to innovate of internal partners, and may use their position in the group to attract internal partners for innovation. The dummy variable Group captures the membership of a firm to a wider company group.
We focus on SMEs, that are likely to realize their R&D activity using only one plant. Nevertheless there are firms having more plants, in more regions. Location is a dummy variable indicating the number of regions where firm realizes her own R&D activity; it takes the value 0 if it is concentrated in one region, 1 if it is realized in two or more. We expect that when the number of locations increases the propensity to cooperate increases, too.
Financial constraints and the incompleteness of financial markets may explain under-investment in R&D. Firms with higher internal liquidity might have higher R&D expenditure and this could affect the amount of cooperative R&D. Thus, we control for firms financial availability with the Cash − f low variable.
Finally, the variable Risk considers the possibility that firm's cooperate to share the risk of investment. It is given by the ratio between shareholders capital and total debt. We argue that the risk increases when the shareholders capital decreases, or the total debt increases. Thus, we expect a negative correlation between our measure of risk and firms propensity to cooperate in R&D. Table ( 2) summarizes the variables definition and their expected signs, according to the literature.
Econometric strategy
The dependent variable is a dummy for firms engaged in R&D cooperation agreement. Thus, we have a binary outcome variable in a panel data context. Given our testing hypotheses, we assume that 
where i identifies the firm, t the year and X is the vector of control variables.
The dependent variable, Coop it , is a dichotomous variable showing value one if, in year t, the firm i realizes at least a R&D project in cooperation with someone else. We estimate the change in the cooperation decision over time using a panel data probit model with robust standard errors in order to correct for eventual heteroskedasticity.
The empirical literature has introduced arguments for the possible endogeneity of some determinants of R&D cooperation, mainly pubic subsidies, incoming spillovers and R&D intensity, due to reverse causality or simultaneity in the decision to engage in R&D cooperation. Since there are reasons pro and cons, we first check for the endogeneity of the suspected variables, then we correct it if necessary. We address the problem of endogeneity using a control function approach, which is consistent in non-linear models (Rivers and Vuong, 1988; Wooldridge, 2002) . The approach consists in a two-stage procedure: in the first stage the potential endogenous variables are regressed on all the assumed exogenous explanatory variables and the instruments 17 ; the predicted residuals are used in the second stage as additional regressors in the structural equation without excluding the potential endogenous variables.
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Results
With the aim to analyze the determinants of cooperation in Italy, we estimate a model including all the SMEs; then, we distinguish cooperation with public institutions and private firms. Finally, we concentrate on the determinants for the high-tech sector, given the centrality of human capital in such a sector. 17 The instruments we use are: i) basicness of R&D, ii) industry averages for each of the potentially endogenous variables at the two-digit industry level, iii) dummies for the geographic macroareas, iv) technology-intensive propensity. 18 Results available on request. Table 3 shows the general results of the analysis. Column (a) illustrates the model overall; however, firms may have different motivations to cooperate with public entities (university and other public research centers), and with other private firms (both belonging to the same group or other firms). Thus, in column (b) and (c) we analyze the determinants distinguishing respectively cooperation with public and with private firms. In column (a) the variable human capital positively affects the propensity to cooperate, while subsidies seems to be not significant. On the contrary, orders (both public and private) are highly significant; hence, we argue that external spillovers are an important determinants of cooperation for SMEs. Confirming the results of previous empirical research (and thus the robustness of our approach), we find the expected effect for the variables R&D intensity, location, cash flow and risk sharing. Summing up, in the general model we do not reject H1 and H2, and we partially reject H3.
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The determinants for SMEs
Distinguishing cooperation by partner, results slightly change. While orders (both public and private) continue to increase the probability to cooperate in R&D, independently from the partner, human capital and subsidies affect cooperation with public partner only. This may be due to different skills, as well as resources, needed to cooperate with the public and the private sector. While research joint ventures (RJV) between private firms are usually market-oriented, 19 i.e. try to obtain marketable goods (product innovations), or to decrease the production costs (process innovations), cooperation with public involves basic R&D projects, whose results may not be immediately direct to the market: this kind of projects needs specialized skills, human capital, and huge financial resources.
The impact of the variable Human Capital, as moderator, is particularly relevant in the case of cooperation with public sector (column b). The interaction term is significant both for the public and for the private incentives, confirming the hypothesis H2. However, we have an interesting result: while both orders and human capital positively affect the propensity to cooperate with public partners, their interaction has a negative sign. This may mean that the impact of external spillover on the SMEs' propensity to cooperate is decreasing in human capital. In general SMEs have financial constraint and limited availability of resources, thus incentives are a crucial determinant of the propensity to cooperate. However, when human capital increases, firms skills increase as well, making the constraints less binding, thus the impact of the incentives on R&D cooperation decreases. We obtain a similar result for the variables Subsidy and HK*Subsidy. We argue that the availability of skilled employees increases both the absorptive capacity and the appropriability of firms: according to our results, as human capital increases, the importance of incentives in determining the firm's cooperation with public partners decreases.
Cooperation with private partners (column c) shows different results. Subsidies and human capital do not directly affect R&D cooperation. Indeed, we expect cooperation with private partner to have different motivations, with respect to cooperation with public institutions. In the case of cooperation with private, the appropriability of the results plays a central role: obtaining subsidies does not ensure appropriability, while the human capital alone may not be enough; however, subsidies and human capital together increase the probability to cooperate in R&D. This is exactly the moderating effect we expect human capital to have, in case of cooperation in R&D, and it should lead to an increasing number of RJV in the private sector, i.e. private companies that coordinate their R&D efforts in the research stage, and then compete in the market. 20 External spillovers continue to be an important determinant of cooperation. The impact of public orders on cooperation with private is decreasing in human capital, but we do not estimate any effect of human capital on public orders. Thus, in case of cooperation with private partners we partially reject H2. Stressing the idea that firms need mainly external incentives to cooperate with public, while they rely more on internal resources to cooperate with private firms, we note that cash-flow, location and risk sharing are strongly significant only for SMEs' propensity to cooperate with private partners.
The determinants for high-tech SMEs
In this subsection, we focus our analysis on the determinants of R&D cooperation for high-tech SMEs. Because of the high level of competition in such a sector, high-tech SMEs engage high levels of R&D activity; thus, their motivations to cooperate in R&D may differ from the motivations of SMEs in different sectors. For example, high-tech SMEs may cooperate with private partners to rapidly enter the market a new product, whereas other SMEs cooperate to share risks and costs of the R&D activity. We argue that the behaviour of these firms may be different, because of the peculiar characteristics of their activity. Table 5 shows the results in this sector. The first column (column d) does not distinguishes the partners. In this case we do not reject H1 and H3, but do reject H2.
With respect to the results obtained using the complete dataset (Table  3) , the differences between the determinants of cooperation with public and private partners are more evident. In the case of public institutions (column e), public incentives (both subsidies and public orders) positively affect firms propensity to cooperate. This result confirms the one obtained in the general model, reinforcing the idea that, given the nature of the R&D project realized with the public institutions, firms need huge resources and stimuli to cooperate with public.
On the contrary, nor public subsidies neither public orders are significant in the case of cooperation with private partners (column f). However, in the case of orders, a sort of 'self reenforcing' effect emerges: public orders increases the propensity to cooperate with public partners, private orders increases the propensity to cooperate with private partners. It may be the sign of locking-in: realizing research activity with a partner, a firm develops skills useful for cooperating with that partner.
Independently from the partner, in the high-tech sector human capital is always a relevant determinant of R&D cooperation, confirming H1. However, we do not estimate any impact of human capital as moderator nor with public subsidies, neither with private orders, whatever the partner, and the variable HC * Ord pub is not significant as well, in the case of coopeation with private, and has a low level of signficant in the case of cooperation with public. Thus, for high-tech SMEs the moderating effect of human capital partially disappears. This interesting result may show that, using human capital as a moderator, in general we capture the impact of the interaction between constrained skills (human capital) and limited resources (public and private incentives) on SMEs' propensity to cooperate. However, such an interaction is not significant in the high-tech sectors, since high tech SMEs have to invest in R&D, and consequently have to cooperate in R&D, in order to survive in the market.
Coherently with previous studies, we find a positive impact of R&D intensity, Location and Size. Table 4 summarizes the results, with respect to our starting hypotheses. 
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In this paper, we have studied the determinants of R&D cooperation for SMEs in Italy, distinguishing the cooperation by partner, and concentrating on the high-tech sector. In particular, we have introduced in the literature human capital as one of determinants, studied its moderating role, and focused our analysis on subsidies and orders as determinant of cooperation. Our paper underlines the crucial role of human capital: the results suggest that it affects the propensity of firms to cooperate in R&D, and that its effects are both direct and indirect. Directly, we show that human capital boosts cooperation in R&D (we do not reject H1 in all the cases, but one). Indirectly, i.e. concentrating on its moderating role, the effect of human capital on R&D cooperation appears to be more complex than originally assumed. We argue that it captures the impact of resources and/or skills constraints on the SMEs' propensity to cooperate. In the cases where these constraints may seriously affect the propensity to cooperate, we find that the more human capital, the less the importance of incentives as factors determining the firm's cooperation with other partners. Coherently, the moderating effect of human capital disappears for high-tech SMEs, whose propensity to cooperate may depend on the nature of the competition (and the research) in the sector. These results have important implications, since underlines the centrality of human capital even in this aspect of the business management of the SMEs. Firms wishing to invest in R&D need a well-educated workforce, to collaborate with external partners, in particular the institutional ones.
Furthermore, our research confirms the centrality of public and private incentives to boost cooperation, even if, in the case of SMEs, the significant and the magnitude of the results seem to depend on the partner. In particular, we note that, in the high-tech sector, public incentives boost cooperation with the public, while private incentives increase the probability to cooperate with private partners. In general, we can never completely reject H3, i.e. external incentives play a central role as stimuli for R&D cooperation.
Economic literature suggests that cooperation in R&D could enable firms to overcome some of the structural problems, creating scale economy in R&D, and sharing risks and costs between firms; the results of our study suggest that human capital may have a central role as well in stimulating such a cooperation, and that the State can boost cooperation through public orders and subsidies, consequently stimulating innovation, investment, and finally growth.
In general, we can see that the determinants of R&D cooperation tend to differ among different type of cooperation partners, and between sectors. This finding suggests to study separately the different types of cooperation, since a result based on a general model may not capture all the details. 
